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(54) SPARK PLUG 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a spark plug with 
good heat reduction property, good durability against the 
were of electrode, good stain resistant property, and/ 



hardly generate a channeling. 

SOLUTION: By using a center electrode 2 made of a Ni 
alloy of which, an electrode mother material 2n contains 
Ni as a main component, and an alloy component (for 
example, Cr) by which, an oxide semiconductor with 
negative temperature coefficient of electrical resistivity 
can be composed, it becomes easy to form an erosion 
restraining layer derived from the electrode mother 
material, and an erosion (channeling) at the surface of 
top end part can be effectively restrained. Further, by 
using a metal with the thermal conductivity of 1 7-30 
W/m.K as a component of the mother material 2n, the 




heat reduction property of the electrode and the 
durability against the ware of electrode are sharply 
improved. 
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[0 0 2 8] ifcC, K>liCDlIW5;«)5?t5N i 
SlJ5£#£ LTRu, Zn, V, Co, Nb, T 
aMT i © 1 MU±07im*^?2><b<D*&m Ltz 
»£-C*5V>Tk, *feiii^®^©S-ftffliSiJg©^J5£t J; 

£5. £4, *^^©^/^-^rv^©m=©«lfi!c«4, 

»+'6ma©^«^E«sn5»«*t. 

4 3 '6m®©ftiffiePi:©PBln^?E&m¥+ 
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N i ^ijS^J: L, U/jJcftfc LTR 
u, Zn, V, Co, Nb, T a E.I/T i © 1 a&-t© 

[0 0 2 9] ±15*^^©^-. »-Rtf»=©#*/* 
©^A-^v^ite^Tte, IISS**©*^^^ 1 
10 7W/m • KJUifcWfcfeC, *S6«**&*US-r4N 
i ©N i 8 0 ®*%JA± i: "T 5 i: «k v 0 

£ 4 , ft4ffl>fWJf^/£ C J: 5 f - + > * 'J y ^ffliffilJfcSfc 

©u^»©-a-n-§-*fiti i . 5 ns:%ia± \zmm-t ■& d 

S©W^^^tt : &+»{;st«-r5fi,^A>p>, 1 OS* 

20 [0030] j^t, *%-w<om — m=.o>&mm<D*A 

st, msa^c, ^mse**«i:9 

a t mm s n k& * #-r 5 1 k l t mm -c §■ 5 „ 
rftti;9, ss±#L^Tv^km@©fti$a$©;!*(§i 
*%Jtt*fl5K:iEifr?S, t>v^f*mffiiH*§©WifWi;:«fc9 
^^-^y7^©fi^#{t:$rBI5 r i:* 5 Tt-5c C©^ 
tt«S*|S]^r*iV^T, 4 , '6mS©^niffitS©ffia-r5<g!i 
^fu^flj, r ft i: fcL, t&m&<Dftffim 
30 ^S*feMt:LT^ftJ:9^fJ^i!l5:+, 

Lfckt, &^{Siiffl^JRgP©^^ N tt^|Sjcijv> 
Tg?*6ii^©ifeiS®cstf l± 1. 0mm©jeHrt(iffig 

©ftiffifir®* 5 , *HMfe«*»6- 1. 0mm^^x.TifeiSt 

'6mffi©5feiSaJ©fi?lt3c#J»**^i-»i:4 9, 

jiffl^JSSP©^«gffiS* 5 , SJpffiB^ + 1 . Omm^ 
SATI6<t^:ftig®«t955ttiL.fc*i^-, m®S«ffl^M 

[0 0 3 1 ] ±f2«fi!^^X*5V^T^i, *feiS*©ft« 

®*>?>tt«l*rRjt*5V>T^flJt 0. 5mmWLfcffi 
fit*5V>T, iSffiett-©itiili(3H-ri>^S^r[4©SlJ¥ 
-t©ttE-C©4 1 '6?l€l©^-@©3 0%W±5t«$ft 

50 ftt5:ti!iiTt§„ 
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[0 0 3 2] gMfcmgCWLTk, *0>&mi&* 

N i XliN i ^k*»e>J45*86«a-fc U fro, -*r©ft 

So d©*§£\ «%*sc*v^t, sti&flgit/B&sss© 

ftiHa 3 , K£*k«ff0ft*ra*&O. 5mmHil. 0 
mmttTOKlCffilt * J: d C«5£f tfSS t 

[0 0 3 33 »ifi*aat//XB+«6*ttO, •x 

rem** y7*awer 

■/©«;* & fc*itt-r a r t * 5 x* t , * a- * ;/7 

ft&JBfcLTli, I r, P t Rt/R u ©'>ft < t tAvT 
ftfr£±/jSc77i:-f-5*>©* 5 , #acffij§nrti-c&*. Z 

©v^ftfrt- J; 9 &£-f- 5;tt<to, ^M,\~m^sm 

[00343 

tftfieXttoJPM JUT, *^W©, VN<-p*>©||ig 

*^^©-^Jfc-5 7.>'N"->?7°7^*l fi, ^fc>^5-b$*a 

mmw.wizrt-f77?i:i,-zm&.$n, ««©£{*:& 

SftfcJfeSift:3, •^©JfeiSt#:3©F ( 9<BHZISlt5>ftft I t'ij' 
US 2, RZ/i#*A5C*««#l&dSft, *feiit#:3 
©ft^fcMC*^+'C>m«2©flliBfcft«tt!Wft 
raJ:-5CE«Sftfcie*«8S4tSS:«litTV>* 0 
&3(i, MA«T;W5 WigftT^S-^A^s© 

© ftmz fi g #©iWdJ|S] i:fiot ^'C^ffi 2 fc« «>& 
trfc©©JLgi5 CRiiJL) 3d£*L-Cl^„ Sfc, ±ft 
*A5tt, <gJ**»*©£*CJ:9Rttl*C#jS;*ft-C 

i:, -^©fl-fflSCfi, 7^-^/7 
^1 feH^LftV^ 'J K(ZlfO#WSfcto©ta 
i;a5 6*^fiS5ftTV^-5„ ft*, S^mS4ti4 I '6^S 
2©MffllK#lTo©H-2^W'E>ftT*0, 
■f«t-5C-tft-Pft*StS (JUT, ftjfcffifctV-S) 4 a 
* 5 , *<£>mffi2©ft«a$2 a©II2 b (2£*ffi) fc« 
ff¥frtw»i&|-r*«t7t:fltfT»i«Sft4— ffeigffiU 
»i±tt&=R5C*f LTiSSIfC «* • -frftSft-C 

[00353 3 « ftig35 3 a 2 ©{SI® 
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2 bi:gMfe^ffi4©&*®4 a ^©PimiAO&ir&BBi 
{TCEeSftT^So ^^^©i^O^t;:*^ 

^'6mffi2©^4g®«%itr^ffia, ^ftts^fli*^ 

ffllltLT. &JKfr3©ftjS®3 ett, &#!Sffi4©S8® 
4 a©, »*«©*4 f i0t«r*«CffiBLTV%5. 
-*» 2 ©ft*fiBtt, ^ft3©ft^®3 e<fc 

[0 0 3 63 SI CRO, *»#3©?L»3 dCli, * 

v-uvwmttKLm^HiM. 1 3* 5 #a • H^^ft, m c 
10 <ft^©*H»«c«t».fc«ffi2aM*A • HjesftTva. 

2fc©MCJtSMt:i 5#EBSftTl^„ COJttttftl 
5©MS3H£, #m&#^;*->-;uJl 1 6, 17^L 
T 2 fc*HF£A 1 3 i: Cinfti^SKCga 
4ftTl**. Sfc, SSg^&JU 3(iffi*XM«-C*ta3 
' ft, ^®frt±K-ft:©/ci!t>©N i^<5/#i («Jf : flUtf 

*, t75^W, Zn, Sb, 

Sn, Ag&I/N i © 1 ffiXJi 2«JU_L££fti:-t-5 
20 ©) , #&J5#m%SI&5lc («Atf*S»*-#>ftVN 

So 

[0 0 3 73 JfcC, 2 tt, tgg©igJgS|5#fc#? 

dtt5?gSil2n '(d©HJ6«lJT*{i:5»5lta#©fc««) 
c«a+-ij«IJCJf ASft, Cu2b*v->ttCu-a-&fc:T« 
JSSSftfc, Sc^ffiit^^JSSi5 2m : &l^v^fe^57» N 

i^±I»i:LtCrmL, *>-3S»eWl7~ 

3 0W/m ■K-C2b*3feBK:T*MtSftT^.& 0 ^ffiS 
30 M2 n©StJffi^Jgli, N i ^r^JAtf 8 0«S%JU±-§-* 

U Cr%l. 5~9S*% (8SL<li2~5li 
%) -g-*-rs4j©, $>SVN(iFe5:l~5K*%-^# 
L, F e tC r i:^^-H-X*2~ 9Kfi%^#1"S t)©^ 
SJltSC i:*5T*tS 0 ffe?J, ^ifem®4^+'6mS2 
i:l5j«©*tKtcJ;0^fiE-rsci:i65Tt-&^, rftCE 

e>ft5t©-e«ft<, mzizn i *±&ftt-rzb<D-c 

feft(f±IE©Kta^©afi£?:*T5N i S^JS^ffiffl-r 
[00383 JUT, Z/*-?75 7lV>imk^TSl 

40 ?g-rSo (i-t©jai:s356 01) (3* 

^S^#tja*ftSS-g-5v-v©#^t LT^fflSftS. 

lfem@ 4«* ; iE i: ft i, ot -5 ^Sc^ffli^miEA 5 Bia] S ft 
•So ^ftfrctO, S2tr^5V^T, gM&^®4©^;k®4 
a i:4 l 'C-mffi2©?ciSa5 2 a©«H (^i/cB) 2b£© 
MT2Smm:9*?H*sjB*L, jft^ftC#*Sr?Tft-5. 
ft*, ;5)xA-^ 7 ^i, ^7Ea 5 S&iift3©7tS95 

50 LT^tl-fSo S^m@4(i4''6mffi2©^fflC« 
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&sea£ft, *n&«»©sife»B4©i jaj:©*,© 

C:X1i^t) t>\ ttffi#£fe#3©ft«|ffi&|!8ixft 
(o£0, rne»g^SI4tt, 2 ©fitlMi:© 

[0 0 3 9] 02lC^-r«t-9C, 1f.%ffi.mcD7. A- 9-f 
7^1 T'ti, +'C>m«2©$feilBaS2 a #*fe$itt3 ©5fe4g 
®3 a;i>e>3StBL-CV^;: tT, -^©«M2 bi:Jgife1l 

m4(D&!km4 atcomztem—x* v7g s io 

fc, &*§#:3©*HipIi:%*B4 a fccD^K(i^-*> 
•v/g 2#^/££ttTV>£> 0 

[0040] fLT, Xmffi&KDXA-fT"??'! Cfc 
^Tl*, 4'<km®2&U ; gMfeiiffi4©, 
® (2b. 4a) *^-r«.m®e*t*5, Fe, CrS 
l/C u ©'>& <.fctl Ja±#|£*#ft-ftJQJMjfc#i: LI 

a*?*-**:, ei2c^-rj:^»r, !kittkmizmwig!& 

3©ft^gp^Mtz, 4 J 'C.^ffi2cr)«giSW2 n©®J5£j5g 20 
# (AtttttlttC r»tfFe«r**rrs) fc**Lfcft 

3 0CJ:0«*f*:3O*®4*«KSn, 

[0 0 4 l]-^»mc#V^j«sn«.«'ftMi«!IW3 0 
», Fe, C r&5WiC uSr* -f- LT-i-* 

(fllAtfFeaOa-^CraOa&if) 

t»©fcitaisns. sfc, y^^TSc 

[0 04 2] Jbffi©J:-5ft«*#Pf&JB3 0*sj^J5SSn5 40 
-5c -T&fc*>, *7E2fclSS©&££«fcO, *.?E:&m3-*-v 

2, 4PBin^snsm^Etc^'9- ; &©'i'^y*^^ 

(ft- ^TEfttE^r* y yg 1 . g2*5EISn5MI 
tiffin, m&ifx lz£K> H£©i{t§iai: ttot^ 

■=Tlft»ft:3®3lffiCifeStU 3 0 4: fc*. 
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0, JE-T *>©*£B#ctt«K,«K2tt©ftj»cffi#£i: 
ft^MlMB 3 0 ©riE»«i: LT«iBr 5 £,ft£ 0 

as • mwt&i&zzz.t.ij^z.ibn, ztufimtznxik 

H2Ci3^-C*Mfe*ffi4«©3&*M4 a fc, ft-ft 

«snfc^isfis»©— IB**, wnt2ti?\z&mvtme>% 
£&ftmB\m3 0izm.K)&i£h.2>zt>b}!bo?z> 0 zn 

»i, ftftfflSIJV 3 0 ©m^Jgin^&Tlf , **|£iBcCJ: 

[0 0 4 3] Jtcfe, ±K©i-5fcft*JU!tOJ»3 0!MraF 
CMSh5^S^li7A-^^7^CDfi*tt, Aft 
WCfct, Ml4a, 2 b ©iSg (^Ji«+'6mffi2© 

*«»2 afcswi-*©#iff©flg) ^ctoiss 
So ^-rntLs, iS&&5VMji^ft*?a&B$©<}:-5 
K, MB4a, 2 b©jas*5±#u-?>-rv^^T.'e 

•?*■*-< &o, «Afflafl»3o©»j5*fc<Eii$n4. o 

* 5 ]*fi£$nStoltTfe5o &*5, tt-£#P$JJf 3 0 ©JEMS 
* 3 ffiil*ns%^M©^S^Ji, ©ffifiSc-^ 

«^t<s^©^!^»t»g^ts©■c-«c^4v^i<cv^*«, 

0 Otfil±i:^e,ns. 

[0044] 0 2CSt<t-5C, 4 l '6«g2© 

^SDh, K+ , -il>m6l2A^a$ia^^a?L3 d©l*|g 
di:©Hd-D(=t, «6IS«c©ft«ffieA^tt«8*rfi]CS0 
3etfcffiHQ*S5mm©ffia{x*5V>T:0. 0 7mmHi 
l&&£tlX\^Z£tfm.ZL\\ fr*>, 2©* 
4^35 2 a^*^g)5 2 c «t 0 t/hSkJtc*. i-5 trffiSSli 
Tl^*§^, -t©a«l»2 c©^SDli:lta?L3d© 
rtSdfc©Hd-Dl*5, 0. 0 7mmU±«§Snt 

[0 0 4 5] H2C^-fJ:-5C, *55Ufcmai&*«» 
©»^tCJ:»?4r5RflB*J«»t±, !^rL"b^T*«ft-ft 

T, 3ia* 5 4 , -il>m@2 i:»a?L3 d i:©fitPdlKirit«-r 

srfc*5fe«.„ fife^, g!Et^^nTv^5g-ft}t^$lJB3 

0*»»Sl»**7El3j:0»»«jK:B!ie.nTratll©^^ h 

J^rsrtijo^s. 3 ©»•§•, ^p B ^»*5 / J^$v^ 

i:, a^Ufc^x K*«i(WlLTMtMKC!(ftt*c||* 

o, ^tf^^^^uossnfektc. 4"L-m 
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d-DltfO. 0 7mm&±.\zmfik£nT\^Z> Z t 

n^* s ±i:t-< < ft5= tztzL. d-DlA s O. 3mm 
ftSfc, m^mmTLtzK). +-k«&2 

T\ d-DlliO. 3mm&T£TZ>(Dtf£\\ ftfc, 
d-Dltt, J:OStL<ttO. 07~0. 1 5mmt 
ft^TVNS©;^,}:^,, 

[0 0 4 6] ftfc, 4^m@2fill* 5 IEi:ft5ffi&i;:Tm 
&mtaTZ>m&ii, %±?Z>?x Ha^fti^c&d- 
Dl£$*<-f Sdii^tltfta,, #Jx.»;f. 0. 03m 
mfiU: (MS L< liO. 04mml^JL) i:T3 ~ iiAST 

[0 0 4 73 ft*u Zrt- ? 77 ?'(DM* 

m&*mv>z>tzibiz\t, &m&3 i-m? ztem&'&ktt 
mztf%mi~mfflfii'Mm*fowmi£&ftmLtzK>. $> 

•SVMil ?ffiizmn,tfM*Ltz*)-tZ>Mfa*tj;Z > '<<.$fi 

3i:+'5mg2i:cDr4it?ai3eLfcm^, 

x. «r* ©a^ «*»©»« c «t •? ism* 5 °rigTab s „ 
[0 0 4 8] fife*, «#cji-r***i:u-ctt, 

S64©«fcl-?i:f 6©-Ciifc<, *«i*tt 4 % 2 JSLh 
RtffiCfctftf jfftt«fi4 0ft$:3H 

ft*. 

[0 0 4 9] Sfe, B2CfeV^T, ^^^©ftJffiSB 
©*Wrffi«D2»i, <T3#ri\ iMM&#«- 

»L-S>TV^©T*?iJi:^;t2> 0 r©«-a-, D2li2. 0 

&2©ft^9$©*&tgr®gD2te, rn*/h$<-f SfciT 

£C £&©&£* Wr< <ftO, ZA-ff^fomk 

t'C* 2 ©*4gg? 2 a afe 5 t 3 ©ftiS 

*fc#*-ffti;r, ±£*&ms©ftiatt©tt0r3e& 

0. 6-2. 2mm©IBTl!Jlt50i5J:^, $4»r® 
&A 5 0. 6mm*»C«c6i:, * > * 'j v^JflJffllJft* 
#T+#i:ft£>i§£-tf£>5c, — ^^©ttfrSS* 5 
2. 2mm?:Mi5i: 1 »7^&;6 5 -h*H*«IST'£ ft < 
ft5*§£-A 5 2b5 0 

[0 0 5 0] ±IEffl^^-^^v^l »i, S£Jt& 

3©ft«8®#, ^*m®4©^tlB (#£*M) 4a©tJ 
fill ©If 4 f <fc K> ti^fflCttit 4 J: 9 KfjgEjnTV^ 
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So ^ilCiO, *A-^77?*©W^+ 'J 

m* 5 ±fttftSHti^rfiy©^4 e o^r 

[005 1]#J;U£. ^2»r^-Tct-5C 4»-6mS2© 
MJUrAOCi^T, &jtft3©5HftM3 efr&gi&V 
@4©iSS4a©. &;&<8)©Jff 4 f $T*©E8iE, 

10 0. 4 j 'd-ms2©fftis (o) ^isnrisw-s, 

«iBi:©*ft"JThSE%0. 2mmJA±*«-r«w t* 5 
aSLV\ ftfe^, ±fBE©<fiti, 1. 2mmUl.Ti:T5 
^tCJ:^ *l*6^€l©Jg®©«^r«l»* 4 &««S©4gi: 
ttolt, jktt»il&lftft©aB&aKT*?»*LC< < 
ft-5©T\ ^/\°-^7°5i/©W^+ 'J V:7*&£|S]± 

$-ti-%±-en«tz*afcfts 0 

[0 0 5 2] tfc, Wl«gO^-(SlK:*iV>T, «*"£>*« 2© 
«S2a©fttt4i ; l:tm Cfti:K*tfiil : £:&* 
20 fill 2: U iPfe^ftSWft^SS e£gif»fegi; UT^KJ: 

c*j-l±i. ommotartcftBtaJi^cs^sn 

■ TV%SZ2:A ? aS LV^ 

[0053]ftk^T, g|2(3^-r«i;dtz, 4Mj>«g2«i, 
m@S*t2n4't3, ^m@S:*f2n J:0 1.|*g#^©S 

v^*«cT«rt $ Htz^Mmm^m^> 2 mA 5 tt)^o^ 
(6]txiiiig3nfc«ig=&%tTfts„ r tm&3 

©ft«B2a*»&*M»O*l*lC*V^«*«C0. 5m 
30 m«raLfcffcttPCj3VNT, %Sf#2n(Dl^Oi:Pa 
TS^S^lRl©^J?>i A», fri5fitBP{ri3ltS4 , 'ijm@ 
2©^@©3 0%iM± (ffllAtf, ffiSPT©+-C-mffi2 
©^g^fe2mmT*JbH(iO. 6mmfti) St^^nT 

L J f•rv^^^ss2©^csa5©^§lt^&^{Siiffl^JR 

a52mHJ:'3 3»*»C{SjlLc>o, »ffigT*©-b$jO® 
^+ •yrTr©^^tr#-5mM^C^1-2.»Xtt i t ) +^ 
Ctfttirtms. ftfc, &^{Eitffl^JgSP2m- 

952m : &^:5CtDfc:-p-C±< TSi:, ±te{iz:gPT*©m 
W2n(5SS /i : &+"6m®2©^- : g©3 0%UI.±5i 

«T?sft<ft4»#A*jbs, f;-p. mm$A*±m<D 

[0 0 5 4] fife^, B2C-jSaiT?StJ:5i:, ** 
^g4 

fISM4ntL< -t©l*3gP£^gS#4 n«t 

0 t»«!ke**©ilSl^«K:TfllfiS* h.fc»«kffiJtffl*JI 
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A 5 , tt£tt!«S4<Z)fttfiS*>e>0. Bmmttll. 0m P t mi («*tf P t *,©) 

V>. ftJMI^ffl&ffaMmOftililtf, i«*lg4 0ft frjfl*&, U — «f- fcf- A£ P t gWilffHtfT S. 

«1H*»6 1. Ommfc«AT*WT*i:, J: 0, P tSi5#tmffiSf#i:*^i8!LTP t -nT** 

Att4mC£*£*limS4ft^©M3l£&Bft«£<7 SP (d ft^B^SU 0 t *S) jWdcSfta. fcfc, 

«s#. m^Mmm±m^4m<D^(D. m u— !r-tf-A<DMW*frRtfp t pi 

S%««4^«iiS^&(Z>Ett^0. 5mm*«i:i^ 10 Sft 5 ±KP t -N i N i 1 5K* 

*° 4fe*S®0««C±IBP t - N i £-&SPfc:g-3< &*ffi*5 

[0 0 5 5] fcfc, ±E©ft«MEJtffl^«aJ2m&^L fSttJ-f 5 «t -5 t, «S*#©ftttas*ttVN BF«&Sl' 

4mo#SB, Cu, Ag, & a wi-tne, tt#ftn$c «t «t -5 cti. 

t4^CTi«T*, WCCuXttCu^tt, [0 05 9] SI 3 «fc 9C, »ffi£fi|;4 0& 

WtfAgiH^Si*!?*,!. AgJ^tli WlI2 0^It:Mtsi^ tt<f"C>«C2cz>tt 

[0 0 5 6] RC, XA-^y^lC^TIi, 133 20 TWSdt, *e**3©ft«B®K:*f U ft 

CwfJ:5C, «*««4»l//X»+**«2©, 1% ft»MI»j«]«»?jb5Feai;c rSttLfc, *<L> 

CftCJ:^ J: S*ras**+ 0, 03 (c) CStJ:^:, »WWt^4«a*Ufc 

«MA«PC«ork*«-e*4. Ir, PtS Six, y >^|»ih»*#fiJtT*. 

VRu«)*4<fct,V^h***rt»fcr6t)©*, # [0 0 6 0] fcfc, g|9 (a) Ca*TJ:-5C, +6«S 

^ 7 ^ 1B - +'fr««2©$fciSH*2a£*5VvC, *H 30 S£»oTWSSS**2 n y 

sr 2b©#i^0+r B ifiii: < ««©»?i flu— y-a&igasi oe*Mt5:tcj:9, 

HfcLTtt* Pt-Ni^, 0U;U£Pt££fri:LT T\ U— 1 0 6 tt, ^CD^tc< ^— SP 

N it6ltXOJ:««tiMt«lt&:i:i>T& #*6*ift3 ©ffil!,}: 0 t,«M^^ni|C3l ,ami 

[0 0 5 7] ®m&®40\t. »**«4Rtf/Xtt+ [0 0 6 1]-*, B^OJUWr^lli, 

4W2C»U y-tf-A»», *^Fbf-A*» «4©, *«as©j«il4a05l'3a:< tt-»*WJB*§aJ 

tf-css. AfM&ctt, «*.tfJbE*&*fc^L«*# xii, i»ELfcWiH*§S4 0fcBi*c, pt-Ni* 

ffTfjMinfcf^rtMciOHfUTWJtt*: 40 «*tf p t ltn i t i 5«ixa±M 

fctfTt*. »JB««4 0 4:*/«-r4±l5#»tiW«Ht t6**t«fflt4:tj«T*4. Wis****/*** 

i:»ffi*&£H£ft, i>^TttWiB*§SS4 0©iHft*»i -tE«-»tt»»14i:»JBf«tti:t:«li*fc«>, 
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